
O
P

E
N

-F
ILE

 R
E

P
O

R
T

 401
U

T
A

H
 G

E
O

LO
G

IC
A

L S
U

R
V

E
Y

O
ctober 2002

O
P

E
N

-F
ILE

 R
E

P
O

R
T

 401

O
ctober 2002

O
ctober 2002

O
ctober 2002

O
ctober 2002

O
ctober 2002

U
T

A
H

 G
E

O
LO

G
IC

A
L S

U
R

V
E

Y



Interim Geologic Map of the Veyo Quadrangle,
Washington County, Utah

by

Janice M. Higgins

    OPEN-FILE REPORT 401   October 2002
    UTAH GEOLOGICAL SURVEY
    a division of
    UTAH DEPARTMENT OF NATURAL RESOURCES
    in cooperation with
    U.S. Geological Survey



Disclaimer

The views and conclusions contained in this document are those of the author, and
should not be interpreted as necessarily representing the official policies, either
expressed or implied, of the U.S. Government.

This open-file release makes information available to the public during the review and
production period necessary for a formal UGS publication.  It is in the review process
and may not conform to UGS standards, therefore it may be premature for an individual
or group to take actions based on its contents.

Although this product represents the work of professional scientists, the Utah
Department of Natural Resources, Utah Geological Survey, makes no warranty,
express or implied, regarding its suitability for a particular use.  The Utah Department of
Natural Resources, Utah Geological Survey, shall not be liable under any circumstances
for any direct, indirect, special, incidental, or consequential damages with respect to
claims by users of this product.



Description of Map Units

QUATERNARY
Alluvial deposits
Qal Stream deposits – Moderately to well-sorted clay to gravel deposits in large
active drainages.  Includes terraces up to 10 feet (3 m) above active channels and is 0
to 10 feet (0-3 m) thick.

Qat2-3 Stream-terrace deposits – Well-rounded, pebble- to cobble-size clasts in a
muddy to coarse sand matrix; includes deposits adjacent to and dissected by Qal.  Qat2
is 10 to 30 feet (3-9 m) above active channels and is 0 to 20 feet (0-6 m) thick.  Qat3 is
30 to 90 feet (9-27 m) above active channels and is typically 0 to 40 feet (0-12 m) thick.

Qag Alluvial gravel –  Well-rounded, pebble- to cobble-size clasts in a muddy to
coarse sand matrix; underlies lava flows in many areas, but only mapped where a
gravel pit operation removed the overlying Magotsu Creek flow in the NE1/4 section 11,
T. 40 S., R. 17 W.; 0 to 40 feet (0-12 m) thick.

Artificial deposits
Qf Artificial-fill deposits – Engineered fill and general borrow material used to
create small dams and road foundations; thickness variable.

Eolian deposits
Qes Eolian-sand deposits – Well- to very well-sorted, very fine- to medium-grained,
well-rounded, usually frosted, mostly quartz sand; derived primarily from the Navajo and
Iron Springs Formations; commonly deposited in irregular hummocky mounds on the
lee side of ridges; locally forms poorly developed dunes; 0 to 50 feet (0-15 m) thick.

Mass-movement deposits
Qmt Talus deposits – Very poorly sorted, angular boulders with minor fine-grained
interstitial materials; deposited on and at the base of steep slopes; 0 to 20 feet (0-6 m)
thick.

Qms Landslide deposits – Very poorly sorted clay- to boulder-size, locally derived
debris in chaotic, hummocky mounds; located on steep slopes along the Santa Clara
River drainage beneath basalt flows, with basal slip surfaces in the Co-op Creek
Limestone Member of the Carmel Formation; thickness highly variable.

Mixed-Environment deposits
Qae Mixed alluvial and eolian deposits - Moderately to well-sorted, clay- to sand-
sized alluvial sediment that locally includes abundant eolian sand and minor alluvial
gravel; minor pedogenic carbonate development; mapped in broad valleys such as
Diamond Valley, Santa Clara River valley, and southeast of Veyo Volcano; 0 to 30 feet
(0-9 m) thick.



Qac, Qaco 
Mixed alluvial and colluvial deposits – Poorly to moderately sorted clay- to 
boulder-size sediment in minor drainages; gradational with colluvial deposits;
Qac deposits are in active drainages and Qaco deposits are dissected by active
drainages; includes minor terraces too small to map separately; 0 to 10 feet (0-3
m) thick.

Qea Mixed eolian and alluvial deposits - Composed mostly of well-sorted eolian
sand locally reworked by alluvial processes; includes minor alluvial deposits; mapped
only in the southeast corner of the Veyo quadrangle, near more extensive deposits in
the Santa Clara and Washington quadrangles; 0 to 20 feet (0-6 m) thick.

Qmtc Mixed talus and colluvial deposits - Conglomerate clasts and sand derived
mostly from weathered QTa pediment deposits; deposited on and at the base of slopes
eroded into the Muddy Creek and Iron Springs Formations in the northwest corner of
the quadrangle;  0 to 10 feet (0-3 m) thick.

Basaltic flows and cinder cones
Divided into 14 flows based on field and geochemical relationships; 40Ar/39Ar ages are
pending, and no geochemical data are available for several of the flows; thirteen of the
flows converge in the Santa Clara River valley to create a complex sequence of flows
that show varying degrees of incision; classified using the total alkali vs. silica diagram
of LeBas and others (1986).

Qbu Basaltic flows, undifferentiated – Used as a map unit for isolated basalt
exposures that have not been correlated to adjacent flows.

Qbs, Qbsc 
Santa Clara flow and cinder cone – Dark-brownish-black to black subalkaline
basalt flow (Qbs) and cinder cone (Qbsc); contains abundant small olivine
phenocrysts in an aphanitic groundmass; flows have a very jagged aa surface,
and an irridescent sheen is still present on protected surfaces, especially near
the cinder cone; cinder cone has a youthful, symmetrical appearance and is
partly quarried for cinders; estimated 10,000 to 20,000 years old; flow is typically
0 to 20 feet (0-6 m) thick.

Qbde, Qbdec 
Dammeron Valley east flow and cinder cone – Dark-gray trachybasalt flow
(Qbde) and cinder cone (Qbdec); contains small olivine phenocrysts in an
aphanitic groundmass; cinder cone exhibits only minor rill erosion; flow is 0 to 20
feet (0-6 m) thick, but thickens dramatically near the cinder cone.

Qbrb River bottom flow – Dark-gray basaltic trachyandesite; contains some
plagioclase phenocrysts and comparatively few olivine phenocrysts compared to nearby
flows;  preserved as several isolated remnants along the bottom of the Santa Clara



River drainage at the north edge of the map; source is unknown; 0 to 10 feet (0-3 m)
thick.

Qbbd Baker Dam flow – Dark-gray, dense basalt with abundant olivine phenocrysts;
present along the Santa Clara River northeast of Veyo; source is unknown; 0 to 20 feet
(0-6 m) thick

Qbpr, Qbprc 
Power Plant road flow and cinder cone – Dark-gray basaltic trachyandesite

flow (Qbpr) and cinder cone (Qbprc); contains abundant small olivine phenocrysts in an
aphanitic groundmass; exposed along the Santa Clara River in the northcentral part of
the quadrangle; extensively quarried cinder cone has nearly been removed; flow is 0 to
50 feet (0-15 m) thick.

Qbsr Subdivision ridge flow – Dark-gray, fine-grained olivine basalt exposed west of
the Santa Clara River at a higher elevation than the Baker Dam flow; source is
unknown; 0 to 20 feet (0-6 m) thick.

Qbv1-5, Qbvc 
Veyo flows and cinder cone – Dark-gray, fine-grained basaltic trachyandesite

flows (Qbv1-5) and cinder cone (Qbvc); contains abundant olivine and sparse plagioclase
phenocrysts; flow units are adapted from Embree (1969), with the Qbv1 flow oldest and
Qbv5 youngest; large, well-preserved cinder cone has only moderately developed rill
erosion; flows are 0 to 50 feet (0-15 m) thick, but may thicken dramatically near the
cinder cone. 

Qbmc, Qbmcc 
Magotsu Creek flow and cinder cone – Medium- to dark-gray trachybasalt to

basaltic trachyandesite flow (Qbmc) and cinder cone (Qbmcc); coarser grained with
fewer olivine phenocrysts than most flows in the quadrangle; contains few plagioclase
and rare quartz phenocrysts; cinder cone has been quarried from several pits; flow is 0
to 50 feet (0-15 m) thick.

Qbah Aqueduct Hill flow – Dark-gray, dense basaltic trachyandesite; contains small
olivine phenocrysts and distinctive aggregates of plagioclase; may have erupted
from hill 5082 in section 32, T. 39 S., R. 16 W.; 0 to 50 feet (0-15 m) thick.

Qbsm Saddle Mountain flow – Dark-gray, fine-grained basalt to basaltic
trachyandesite; contains small olivine and plagioclase phenocrysts; erupted from
a source about 1.5 miles (2.5 km) to the east; 0 to 50 feet (0-15 m) thick.

Qbc Central flow – Dark-gray, fine-grained olivine basalt with common, small
plagioclase and rare quartz phenocrysts; preserved above the subdivision ridge flow in
the northeast corner of the quadrangle; source is unknown; 0 to 50 feet (0-15 m) thick.



Qbcw Central West flow – Medium-gray, very coarse grained borderline
trachyandesite to andesite, dacite, and trachydacite; characterized by large plagiocase
phenocrysts; forms hilly, rugged topography and thus varies in thickness; generally 0 to
100 feet (0-30 m) thick; source is unknown.

Qbgw Granite Wash flow – Dark-gray, fine-grained basalt to trachybasalt with small
olivine phenocrysts; scattered cinder deposits suggest that this flow may have erupted
from hill 5672 in the northeast corner of the quadrangle; 0 to 100 feet (0-30 m) thick

Qbdn Dammeron Valley north flow – Dark-gray, dense basaltic trachyandesite to
trachybasalt; contains common, small olivine and few plagioclase phenocrysts; source
unknown; 0 to 50 feet (0-15 m) thick. 

QUATERNARY/TERTIARY
Alluvial deposits
QTa Alluvium – Erosionally dissected alluvial deposits of silt, sand, gravel, and
boulders; mostly coarse to very coarse, medium-gray, well-rounded boulder
conglomerate derived from the Bull Valley and Beaver Dam Mountains; forms
extensive, caliche-capped pediment surface that slopes southeast to Moody Wash and
Magotsu Creek; unconformably overlies Muddy Creek and Iron Springs Formations;
thickness varies, up to 150 feet (46 m).

TERTIARY
Muddy Creek Formation
Tm Light-tan to buff, indistinctly bedded, poorly consolidated pebbly sandstone,
coarse sandstone, and sparse silty sandstone interbedded with sparse gravel and
boulder conglomerate and light-gray to white tuff beds generally less than 3 feet (1 m)
thick; basal strata are commonly faulted and slightly tilted to the northwest; thickness
varies, up to 300 feet (90 m).

CRETACEOUS
Iron Springs Formation
Ki Interbedded, ledge-forming, mildly calcareous, cross-bedded, fine- to medium-
grained sandstone and less resistant, poorly exposed sandstone, siltstone, and
mudstone. The formation is variously colored grayish orange, pale yellowish orange,
dark yellowish orange, white, and pale reddish brown, and is commonly heavily stained
by iron-manganese oxides; liesegang banding is common; deposited in braided-stream
and floodplain environments; palynology indicates a Cenomanian through Turonian age
for strata near Gunlock (Hintze and others, 1994); 3,500 feet (1,065 m) thick.

Cedar Mountain Formation
Kcm Basal conglomerate clasts as big as 5 inches (15 cm) in diameter and composed
mostly of quartzite and chert are well rounded; sandy matrix is orangish gray but
weathers dark brownish black; commonly forms caprock and dipslope of cuestas; upper



bentonite bed is poorly exposed in southeast corner of the quadrangle and weathers to
form a moderate-red “popcorn” soil; 0 to 100 feet (0-30 m) thick.

JURASSIC
Carmel Formation 
Jcx Crystal Creek Member – Slope-forming, interbedded, generally thin-bedded,
pale- to moderate-reddish-brown mudstone, siltstone, very fine-grained sandstone, and
gypsum; poorly exposed in the southeast corner of the quadrangle; thickens eastward in
adjoining quadrangles and is only locally preserved beneath the K-1 unconformity; 0 to
20 feet (0-6 m) thick.

Jccu Upper Co-op Creek Limestone Member – Thin interbeds of mudstone,
siltstone, and limestone, with some very fine- to fine-grained sandstone; weathers to
distinctly darker yellowish-brown hues than lower part of member; forms steep ledgy
slopes; abundantly fossiliferous with Pentacrinus sp. columnals, bivalves, mollusks, and
local oyster coquina; thickness varies from 120 to 190 feet (37-58 m).

Jccl Lower Co-op Creek Limestone Member – Laterally variable sequence of
interbedded, generally thin-bedded, mudstone, siltstone, limestone, gypsum, and very
fine- to fine-grained sandstone; weathers to a pale yellowish gray; forms steep ledgy
slopes; abundantly fossiliferous with Pentacrinus sp. columnals, bivalves, mollusks; 220
feet (67 m) thick.

Temple Cap Formation
Jts Sinawava Member – Interbedded, moderate-reddish-brown mudstone, siltstone,
very fine-grained silty sandstone, and lesser bedded and nodular gypsum; very poorly
exposed, but forms red and gray slope that weathers to soft, gypsiferous soil; contains
numerous thin greenish-gray mudstone (altered volcanic ash) beds; 360 feet (110 m)
thick.

Navajo Sandstone
Jn Pale to moderate-reddish-brown, cross-bedded, poorly to moderately well-
cemented, well-rounded, fine- to medium-grained, frosted quartz sandstone; strongly
jointed; forms cliff; about 2,500 feet (760 m) thick, but only upper 1,800 feet (550 m)
exposed in the quadrangle.
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